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(g) Screening machine. 

@ A screening machine (1) comprising a plurali- 
ty of rotors (20) adapted such that in a frame 
(10) the axes of the rotors (20) are an-anged 
parallel to one another from a supply side where 
objects to be screened including mixed subst- 
ances different at least in size are supplied from 
atMDve by a conveying means (CI) to a discharge 
side where the remainders after screening are 
discharged, and such that the rotors (20) are 
rotated in the same direction by a rotating drive 
means (30), each rotor (20) further comprises at 
least two kinds of components, namely, a 
plurality of large diameter sections (25) and a 
plurality of small diameter sections (28) alter- 
nately disposed in the axial direction of each 
rotor (20) and arranged in a staggered relation 
in the feeding direction to define screening 
gaps (G) having desired dimensions between 
said large and small diameter sections. 



< 

CO 

n 
in 

CO 
CO 



a. 
LU 



CD 




Jouve, 18, rue Saint-Denis. 75001 PARIS 



BNSDOCID- <EP 063531 3A1_L> 



1 



EP 0 635 313 A1 



2 



SPECIFICATION 

BACKGROUND OF THE INVENTION 

1. Field of the invention 

The present invention relates in general to a 
screening machine for screening objects of different 
sizes and more particularly to a screening machine 
for screening architectural wastes generated when 
buildings are pulled down, various mixed wastes in- 
cluding wastes from households and offices, and 
sticky wastes such as leftovers from restaurants, as 
well as compost, bark, wood chips from sawmills, soil, 
rubble, etc. depending on their sizes. 

2. Prior Art 

As a conventional waste screening machine of 
this kind, the applicant of the present invention has 
proposed a screening machine which feeds large ob- 
jects over a plurality of rotary spiral members ar- 
ranged parallel to one another in the rotation direction 
thereof, allows medium-sized and small objects to 
drop between the spiral members, then allows small 
objects to drop through a porous screen, and dis- 
charges medium-sized objects sideways by using the 
spiral members (Japanese Laid-open Patent Public- 
ation No. 4-176374). As shown in Fig. 18, this ma- 
chine comprises a plurality of spiral members 013 ar- 
ranged in a plane at a frame opening 012, the bottom 
of which is covered with a screen Oil for screening 
small waste objects W1 . The spiral members rotate to 
convey large wastes W3 to the discharge side of the 
machine and allow small and medium-sized wastes 
W1 and W2 to drop through the gaps between the spi- 
ral members 013, 013, and also allow small wastes 
W1 through the screen 011, then discharge wastes 
W2 remaining on the screen Oil in the spiraling direc- 
tion of the spiral member. This machine has been fa- 
vorably accepted by architectural waste treatment 
contractors. 

Various ropes, cords and tapes included in 
wastes to be screened may wind around the spiral 
members. To remove such ropes, etc. machine oper- 
ation must be stopped occasionally. Furthermore, 
since damp or wet leftovers or compost Included in 
wastes tends to clog the screen, it is apprehended 
that minute particles such as soil cannot be separated 
by screening. 

SUMMARY OF THE INVENTION 

The present invention is intended to solve the 
above-mentioned problems of the conventional tech- 
nology. A primary object of the present invention is to 
provide a screening machine which is capable of 
screening wastes including a variety of substances 



ranging from architectural scraps to leftovers from 
restaurants and compost from farmhouses or the like 
abundantly and continuously into objects having at 
least two different sizes without clogging screening 

5 gaps, also capable of discharging lightweight ropes, 
cords and tapes in the rotation direction of rotors with- 
out causing winding around the rotors, further capa- 
ble of screening damp and wet leftovers, compost and 
soil, ensuring negligible vibration and low noise oper- 

10 ation, as well as easy installation and easy mainte- 
nance, and having a simple structure capable of 
screening large amounts of wastes continuously. 

Another object of the present invention is to pro- 
vide a screening machine capable of screening at 

IS least three kinds of objects depending on the size and 
weight: small objects, large lightweight objects and 
easy-to-roll and/or repulsive heavy objects. 

A further object of the present invention is to pro- 
vide a screening machine capable of increasing 

20 screening accuracy by separating attached substanc- 
es and by separating piles, particularly by sufficiently 
scattering contents in bags and containers over ro- 
tors while objects to be screened are turned over and 
retained for a while in the middle of screening opera- 

25 tion to sufficiently break them. 

To attain the above-mentioned objects, an im- 
proved screening machine has been disclosed. The 
screening machine of the present invention is basical- 
ly characterized by screening gaps defined between 

30 targe diameter sections and small diameter sections 
alternately disposed on each rotor and arranged in a 
staggered relation with those on adjacent rotors. Ac- 
cordingly, the screening gaps are always cleaned by 
the rotation of the large and small diameter sections, 

35 thereby preventing the screening gaps from being 
clogged. In addition, transfer airflow is generated 
over the rotors. Consequently, the screening ma- 
chine can screen a variety of mixed wastes ranging 
from architectural scraps to leftovers from restau- 

40 rants, as well as compost from farmhouses abun- 
dantly and continuously into two types of wastes dif- 
ferent in size. Furthermore, the screening gaps de- 
fined between the rotors can be used to screen wet 
and damp soil, leftovers and compost without causing 

45 clogging. To prevent lightweight ropes, cords and 
tapes from winding around the rotors, they are lifted 
by airflow generated by the rotating rotors, and trans- 
ferred and taken over sequentially by the large diam- 
eter sections. While being transferred by the rotors, 

50 waste lumps strike against the rotors sequentially 
and they are broken. Since only the rotors and a ro- 
tating drive means are moving components, machine 
vibration is negligible and noise is low. This simple 
structure ensures easy installation and maintenance. 

55 More particularly, a screening machine of the 

present invention having a specific feature comprises 
a plurality of rotors adapted such that In a frame the 
axes of the rotors are arranged parallel to one another 
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almost horizontally from a supply side where objects 
to be screened including mixed substances different 
at least in size are supplied from above by a convey- 
ing means to a discharge side where the remainders 
after screening are discharged, each rotor further 
comprises a plurality of large diameter sections and 
a plurality of small diameter sections alternately dis- 
posed in the axial direction thereof, and the large di- 
ameter sections and the small diameter sections of 
adjacent rotors are arranged in a staggered relation 
with one another in the feeding direction to define 
screening gaps between the large and small diameter 
sections. The rotors are rotated in the same direction. 
Each large diameter section of the rotor has a plurality 
of projections at least on one side, which do not inter- 
fere with the large and small diameter sections of ad- 
jacent rotors. Accordingly, in addition to the above- 
mentioned basic feature, the screening gaps can be 
made narrower by the projections disposed on the 
sides of the large diameter sections, thereby improv- 
ing the screening accuracy of the machine and Inten- 
sifying the transfer airflow. 

Furthermore, a screening machine of the present 
invention having another specific feature comprises 
a plurality of rotors adapted such that in a frame the 
axes of the rotors are arranged parallel to one another 
from a supply side where objects to be screened in- 
cluding mixed substances different at least in size are 
supplied from above by a conveying means to a dis- 
charge side where the remainders after screening are 
discharged, the rotors being arranged in an inclined 
plane with the rotors on the discharge side being 
placed higher than those on the supply side, each ro- 
tor further comprises a plurality of large diameter sec- 
tions and a plurality of small diameter sections alter- 
nately disposed in the axial direction thereof, and the 
large diameter sections and the small diameter sec- 
tions of adjacent rotors are arranged in a staggered 
relation with one another in the feeding direction to 
define screening gaps between the large and small 
diameter sections. Each large diameter section of the 
rotor has a plurality of projections at least on one side, 
which do not interfere with the large and small diam- 
eter sections of adjacent rotors. Since this machine is 
provided with an additional capability of screening 
heavy objects remaining on the rotors without pass- 
ing through the screening gaps by allowing such ob- 
jects to roll down, the machine can screen wastes into 
at least three kinds of objects: easy-to-roll and/or re- 
pulsive heavy objects, relatively large lightweight ob- 
jects, and small objects. 

Furthermore, a screening machine of the present 
inv ntion having still anoth r specific feature com- 
prises a plui'ality of rotors adapted such that in a 
frame the axes of the rotors are arrang d parallel to 
one another, the arrangement having horizontal areas 
and at least one raised area, from a supply side where 
obj cts to be screened including mixed substances 



different at least in size are supplied from above by 
a conveying means to a discharge side where the re- 
mainders after screening are discharged, each rotor 
further comprises a plurality of large diameter sec- 

5 tions and a plurality of small diameter sections alter- 
nately disposed in the axial direction thereof, and the 
targe diameter sections and the small diameter sec- 
tions of adjacent rotors are arranged in a staggered 
relation with one another in the feeding direction to 

10 define screening gaps between the large and small 
diameter sections. Each large diameter section of the 
rotor has a plurality of projections at least on one side, 
which do not interfere with the large and small diam- 
eter sections of adjacent rotors. Accordingly, objects 

15 to be screened on the rotors are turned over and 
struck by the large diameter sections. Because of this 
capability, the machine can break lumps, can break 
and scatter objects included In bags or containers 
while retaining such objects for some time and re- 

20 peating turnover operations, and can separate at- 
tached substances and piles , thereby improving the 
screening accuracy. 

Moreover, a screening machine of the present in- 
vention having a still further specific feature compris- 

25 es a plurality of rotors adapted such that in a frame 
the axes of the rotors are arranged parallel to one an- 
other from a supply side where objects to be 
screened including mixed substances different at 
least in size are supplied from above by a conveying 

30 means to a discharge side where the remainders after 
screening are discharged, the rotors being arranged 
In an inclined plane with the rotors on the discharge 
side being placed higher than those on the supply 
side and having at least one raised area, each rotor 

35 further comprises a plurality of large diameter sec- 
tions and a plurality of small diameter sections alter- 
nately disposed in the axial direction thereof, and the 
large diameter sections and the small diameter sec- 
tions of adjacent rotors are arranged in staggered re- 

40 lation with one another in the feeding direction to de- 
fine screening gaps between the large and small di- 
ameter sections. Each large diameter section of the 
rotor has a plurality of projection at least on one side, 
which do not interfere with the large and small diam- 

45 eter sections of adjacent rotors. Accordingly, objects 
to be screened on the rotors are retained and turned 
over repeatedly in the raised area to further break 
tumps and separate attached substances and piles. 
The machine can thus screen wastes into at least 

50 three different objects: easy-to-roll and/or repulsive 
heavy objects, relatively large lightweight objects, 
and small objects at high accuracy. 

These and other objects, features and advantag- 
es of the present invention will be described b low In 

55 BRIEF DESCRIPTION OF THE DRAWINGS and DE- 
TAILED DESCRIPTION OF PREFERRED EMBODI- 
MENTS. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a vertical sectional view of a waste 
screening machine of a first embodiment of the pres- 
ent invention; Fig. 2 is a partial horizontal sectional 5 
view taken on line ll-ll of Fig. 1; Fig. 3 is a front view 
of a large diameter section of the rotor of the present 
invention; Fig. 4 is a sectional view taken on line IV- 
IV of Fig. 3; Figs. 5 (a) and 5 (b) are views illustrating 
finger-shaped protrusions disposed on other exam- io 
pies of targe diameter sections of the rotor; Fig. 6 is 
a front view of a large diameter wheel of another em- 
bodiment of the rotor; Fig. 7 is a view similar to Fig. 
1, showing a screening machine which uses disc 
wheels for large diameter sections of the rotors; Figs. is 
8 (a) to 8 (d) are perspective views showing other 
wheels used for the large diameter sections of the ro- 
tors; Fig. 9 is a front view of a waste screening ma- 
chine of a second embodiment of the present inven- 
tion; Fig. 10 is a partial plan view showing the ar- 20 
rangement of the rotors; Figs. 11 (a) and 11 (b) are 
partial perspective views showing other wheels used 
for the rotors; Fig. 12 is a front view of a waste screen- 
ing machine of a third embodiment of the present In- 
vention; Fig. 13 is a partial vertical sectional view 25 
showing a raised area of the screening machine of the 
third embodiment; Fig. 14 is a front view of a waste 
screening machine of a fourth embodiment of the 
present invention; Fig. 1 5 is a partial vertical sectional 
view showing a raised area of the screening machine 3o 
of the fourth embodiment; Fig. 16 is a front view of a 
screening machine of a typical embodiment of the 
present invention with the rotors grouped depending 
on the rotation speeds thereof; Fig. 17 is a plan view 
of a screening machine of an application example 35 
with the rotors grouped depending on the dimensions 
of screening gaps; and Fig. 18 is a plan view of a con- 
ventional waste screening machine. 

DETAILED DESCRIPTION OF PREFERRED 40 
EMBODIMENTS 

Referring to Figs. 1 to 4, the waste screening ma- 
chine 1 of the first embodiment of the present inven- 
tion comprises a rectangular frame 1 0 installed above 45 
a belt conveyor 02 for carrying out small and medium- 
sized wastes W1 , W2 screened and dropped through 
screening gaps G defined between rotors 20, four ro- 
tors 20, ... arranged parallel to one another in a hori- 
zontal plane and journaled rotatably in the same di- so 
Taction (indicated by arrow R1) from the supply side 
of mixed wastes W to the discharge side of large 
wastes W3 remaining on the rotors 20, ... after 
screening, a rotating drive means 30 for driving the ro- 
tors 20, ... and a discharge section 1 5 for discharging 55 
large wastes W3 in th feeding direction. 

Each rotor 20 comprises a drive shaft 21 having 
a square cross section with a gear secured atone end 



thereof, a boss 25b having a square hole 25a fitted 
onto the drive shaft 21, large diameter wheels 25 
each extending from the periphery of the boss 25b in 
the radial direction and, in this example, composed of 
12 finger-shaped protrusions bent backward in the 
rotation direction and equidistantly disposed on the 
periphery of the boss 25b in a rotational working 
plane around the boss 25b, and ring spacers 28 of 
small diameters interposed between the bosses 25b 
adjacent in the arrangement direction of the large di- 
ameter wheels 25 of each rotor 20 so as to retain the 
large diameter wheels 25 adjacent in the feeding di- 
rection in a staggered relation with one another and 
to define the screening gaps G having desired dimen- 
sions. The boss 25b and the finger-shaped protru- 
sions 26 are integrated by using hard or soft plastics. 
The protrusion 26 has two hemispherical projections 
26a, ... on one side and has a flat surface on the other 
side. By changing the thickness of the spacer 28, the 
spaces between the projections 26a, ... and adjacent 
protrusions 26 are changed. This results in changing 
the dimensions of the screening gaps G. 

Over the supply side of the frame 1 0, a conveyor 
CI for supplying wastes such as architectural wastes 
is provided. On the discharge side, a ramp way 15 is 
connected to the frame 10 to discharge large wastes 
W3. Bearings 11a are disposed on both side walls 11 
(only one side wall is shown in Fig. 2) to rotatably sup- 
port the rotors 20. In addition, the rotating drive 
means 30 is disposed outside on one of the side walls 
11. The rotating drive means 30 comprises a motor 
31, a pinion gear 32 mounted on the output shaft of 
the motor 31, gears 33 engaged with the pinion gear 
32 and connected to the rotors 20, and idler gears 34 
disposed between the two gears 33 connected to the 
adjacent rotors 20. The rotating drive means 30 ro- 
tates a series of rotors (four rotors) 20, ... in the direc- 
tion indicated by arrow R1 . The wheels 25, ... and the 
ring spacers 28, ... are secured to the square drive 
shaft 21 by threadedly engaging a ring nut 28" and a 
wheel 25", each having an internal thread, with exter- 
nal threads (not shovm) formed at both ends of the cir- 
cular portions of the shaft 21 and by tightening the 
ring nut 28" on one end and the wheel 25" on the 
other end, or by using bolts or the like individually. 

The waste screening machine 1 of this embodi- 
ment can discharge lightweight objects such as radio 
cassette tapes, video cassette tapes, nylon cords, 
etc. together with large wastes W4 by generating air- 
flow toward the discharge side during the operation of 
the rotors 20 and by floating such objects without 
causing winding around the rotors. The machine can 
also discharge slightly heavy ropes and wire bundles 
by sequentially taking over such objects using the fin- 
ger-shaped protrusions 26 and the proj ctions 26a 
thereon and by preventing such objects from winding 
around th protrusions 26 using conn ctlon webs 27. 
In addition, the machine can allow damp objects such 
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as leftovers and sticky objects included In the wastes 
W to drop downward without causing clogging. By ap- 
plying this capability, the machine can screen even 
compost. When the rotation speed of the rotors 20 is 
increased, the screening gaps G defined between the 
protrusions 28 having the projections 26a and the ring 
spacers 28 are narrowed relatively. When the rotation 
speed of the rotors 20 is decreased, the screening 
gaps G are widened relatively. Furthermore, the ma- 
chine has an easy-to-maintain structure which hardly 
causes clogging and breakage. The machine gener- 
ates negligible vibration and low noise, and can be In- 
stalled easily. Moreover, the machine can continu- 
ously screen a large amount of architectural wastes, 
household garbage, office trash and restaurant left- 
overs into two types different in size. If wastes are 
broken before they are supplied to this screening ma- 
chine 1, any treatment required after screening can 
be performed immediately. 

Other than the structure of the above-mentioned 
example of the rotors, the projections 26a can be 
formed such that they are arranged in a staggered re- 
lation as shown in Fig. 5 (a) or in an opposed relation 
as shown in Fig. 5 (b) on both sides of the protrusions 
26Aand 26B. Instead of the hemispheric projections, 
pyramid-shaped or conical projections may be 
formed. If wastes do not include ropes, cords or tapes, 
rotors having the large wheels 25 with no connection 
webs 27 may be used. 

Moreover, just as in the case of a rotor 20A shown 
In Fig. 6, a large diameter wheel 25' and a small diam- 
eter spacer 28' are integrated, and trapezoidal pro- 
jections 26'a or conical projections can be formed 
such that they are arranged in a staggered relation or 
in an opposed relation on one or both sides of the pro- 
trusions 26C of the wheel 25'. The small diameter cyl- 
indrical section 28* has a plurality of projection stripes 
28'a at equal intervals to generate airflow. The pro- 
trusions 26C are connected one another by the con- 
nection webs 27' on the periphery of the wheel 25' to 
prevent tapes from winding around the rotor during 
operation. 

A still another rotor 20B shown In Fig. 7 compris- 
es a square shaft 21 having a square cross section 
and connected to a gear secured thereto at one end, 
a plurality of large diameter wheels 25B made of hard 
rubber or soft plastics, provided with square holes 
25a and 28a fitted onto the square shaft 21 and ar- 
ranged in a staggered relation with adjacent large di- 
ameter wheels 25B, 25B in the feeding direction, and 
small diameter spacers 28B interposed between the 
large diamet r wheels 25B, 25B. On one side of th 
wheel 25B, two hemispherical projections 26a, ... dis- 
posed in the radial direction are disposed in eight 
rows in the peripheral direction, and the other side is 
made flat. When the thickness of the spacer 28B is 
changed, the space between the projections 26a, ... 
and the wheel 25B adjacent to the proj ctions is 



changed. This results in changing the dimensions of 
the screening gaps G. On the periphery of the wheel 
25B, projection stripes 26b are disposed at equal in- 
tervals to generate airflow. In addition, projection 

5 stripes can also be disposed on the periphery of the 
spacer 28B. The projections 26a, ... have a function 
to distinguish the size of objects to be screened and 
a function to generate airflow so that this airflow and 
the airflow generated by the projection stripes 26b 

10 cooperatively serve to take over lightweight objects 
over the rotors 20B. The projections can have various 
shapes such as a cube, a truncated pyramid and a 
truncated cone. Furthermore, the square shaft 21 
and the holes 25a, 28a fitted onto the shaft cannot be 

15 limited to have a square cross section, but can have 
a polygonal cross section. 

Other than the shape shown in Fig. 7, the large 
diameter wheel 25B can have various shapes: a cyl- 
indrical shape shown in Fig. 8 (a), a polygonal shape 

20 such as an octangle, shown in Fig. 8 (b), having edges 
26C to generate airflow, a shape, shown in Fig. 8 (c), 
having a plurality of protrusions 268 (not used to 
screen wastes including ropes, cords and tapes), and 
a cylindrical shape, shown in Fig. 8 (d), having projec- 

25 tions 26d on the periphery thereof to vibrate wastes 
to be transferred. Circular projections 26a are dis- 
posed on one side or on both sides of the wheel 25B 
(the shape of the projections is not limited to a circular 
shape as a matter of course). 

30 Referring to Figs. 9 and 10, the waste screening 

machine 2 of the second embodiment of the present 
invention is used to screen wastes W including vari- 
ous wastes which have been broken roughly to appro- 
priate sizes, supplied by a feed conveyor CI and hav- 

35 ing differences in specific gravity and size into small 
wastes W1 such as soil, metal particles, etc., me- 
dium-sized wastes W2 such as wood pieces, plastic 
pieces, etc., wastes W4 such as easy-to-roll, repul- 
sive, relatively heavy stones, bottles, pet bottles. 

40 cans, glassware and wood blocks, unrepulsive light- 
weight wastes W5 such as paper, film, sheets, doth, 
corrugated cardboard, tapes, cords, etc. and dust 
WO. This machine comprises a rotor screening trans- 
ferring means 2A composed of an inclined screening 

45 transferring block 2B and a horizontal screening 
transferring block 2C, a machine base lOAadjustably 
supporting the inclined screening transferring block 
28 via an extensible/retractable means 19 in an ad- 
justing range from a horizontal condition to about 60 

50 degrees and also supporting the horizontal screening 
transferring block 20 at the top end section thereof, 
a housing 40 enclosing both side sections and the up- 
per section of th rotor screening transferring means 
2Aand having a passage 41 over the screening trans- 

55 ferring blocks 28 and 2C, a waste supply hopper 48 
disposed at the upper middle section of the inclined 
section 40a of the housing 40 having a h avy object 
discharging opening 42 at the lower end thereof, a 
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first air jet nozzle 45 disposed on the Inclined section 
40a of the housing 40 below the hopper 48 and a sec- 
ond air jet nozzle 46 disposed on the inclined section 
40a of the housing 40 above the hopper 48, and an 
air pipe system 50 including a suction means 51 for 5 
sucking and separating minute particles so as to per- 
form dust prevention. Below the hopper 48, a deflec- 
tion plate 47 is disposed to prevent air directed from 
the first nozzle 45 from escaping through the hopper 
48. The horizontal section 40b of the housing 40 hav- io 
ing a lightweight waste discharging opening 43 is con- 
nected pivotally to the inclined section 40a of the 
housing 40 by rotor shaft end portions 21 A. The con- 
nection and bending section between the Inclined 
section 40a and the horizontal section 40b is sealed is 
by a seal rubber 44. 

The inclined screening transferring block 2B and 
the horizontal screening transferring block 2C have 
basically the same structure except for the number of 
the rotors 20 arranged. The two blocks are connected 20 
only by the rotor shaft end section 21Aof the bending 
section. As shown in Figs. 9 and 10, the two blocks 
comprise five and four rotors 20, ... in rectangular 
frames F1 and F2 respectively, each group of the ro- 
tors being arranged parallel to one another In the 25 
same plane in the feeding direction and journaled ro- 
tatably in the same direction (indicated by arrow R1), 
and the rotating drive means 30 for driving the rotors 
20, ... Each rotor 20 has an Integrated roll structure 
comprising a square shaft 21 having a square cross 30 
section and connected to a gear secured thereto at 
one end (both ends supported by the bearings 11a are 
circular), large diameter sections 25 having square 
holes fitted onto the square shaft 21, made of hard 
rubber or soft plastics and arranged in a staggered re- 35 
lation with adjacent large diameter sections In the 
feeding direction, and small diameter spacers 28 in- 
terposed between the large diameter sections 25, 25. 
The large diameter section 25 has hemispherical pro- 
jections 26a,... on one side: two projections in the ra- 40 
dial direction and eight rows of projections on the per- 
iphery. The other side of the large diameter section 25 
is made flat. By changing the width of the small diam- 
eter sections which are used as spacers, the spaces 
between the projections 26a. ... and the flat surfaces 45 
of the large diameter sections 25 adjacent to the pro- 
jections are changed. This results in changing the di- 
mensions of the screening gaps G. On the periphery 
of the large diameter section 25, projection stripes 
26b are disposed at equal intervals to generate air- so 
flow. When a circular shaft is used instead of the 
square shaft 21 and keys are used to secure the large 
diameter sections 25, the small diameter sections 
may be omitted by using the exposed sections of th 
circular shaft in place of the small diameter sections. ss 

The rotors 20 are supported by the bearings 11a 
between the side walls of the frames F1 and F2, and 
the rotating drive means 30 is disposed outside on 
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one of the side walls. The rotating drive means 30 
comprises a motor 31, a pinion gear 32 connected to 
the output shaft of the motor 31 , rotor gears 33 and 
idler gears 34 disposed between the two gears 33, 33 
connected to the adjacent rotors, and drives all the 
nine rotors 20 at the inclined and horizontal blocks in 
the direction indicated by arrow R1. The motor 31 is 
disposed at one end of the horizontal screening trans- 
ferring block 2C. When the rotation speed of the ro- 
tors 20 is increased, the screening gaps G are nar- 
rowed relatively. As a result, the amount of small 
wastes W1 dropping from the inclined screening 
transferring block 2B decreases and the amount of 
medium-sized wastes W2 dropping from the horizon- 
tal screening transferring block 2C Increases. At the 
same time, even slightly heavier objects are transfer- 
red upward, thereby increasing the amount of light- 
weight wastes W5. The small and medium-sized 
wastes W1 and W2 are transferred by a belt conveyor 
and can be used for reclamation. The lightweight 
wastes W5 and the heavy wastes W4 are further 
screened depending on the material thereof, and can 
be recycled or reused as solid fuel. The effect ob- 
tained by increasing the rotor speed is similar to that 
obtained by decreasing the inclination angle a of the 
inclined block 28 by using an extensible/retractable 
means 19 such as a hydraulic or electric cylinder or 
a jack. When the inclination angle a is increased, the 
amount of wastes dropping to the dropping area for 
the heavy wastes W4 increases, thereby shifting the 
sorting l>oundary point of the machine so that the 
amount of the lightweight wastes W5 increases. 
When the inclination angle Is set to zero, that is, when 
the inclined block 2B is made horizontal, the screen- 
ing effect of the rotors is the same as that obtained 
by the first embodiment. 

Even this waste screening machine 2 of the sec- 
ond embodiment can discharge lightweight objects 
such as radio cassette tapes, video cassette tapes, 
nylon cords, etc. by generating airflow toward the dis- 
charge side for the lightweight wastes W5 during op- 
eration and by floating such objects without causing 
winding. The machine can also discharge ropes and 
wire bundles which are difficult to rotate or slide by 
sequentially taking over such objects using the large 
diameter sections 25 and the projection stripes 26b 
thereof. In addition, the machine allows wet objects 
such as leftovers and sticky objects included in the 
wastes W to drop through the screening gaps G with- 
out causing clogging. By applying this capability, the 
machine can be used to screen bark, compost and 
farm products. When the rotation speed of the rotors 
20 is increased, the screening gaps G defined be- 
tween the projections 26a and the side surfaces of 
the large diameter sections 25 and between the pro- 
jection stripes 26b and the peripheral surfaces of the 
small diameter sections 28 are narrowed relatively. 
When the speed is decreased, the screening gaps G 
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are widened relatively. Furthermore, since the 
screens of the machine are formed by an arrange- 
ment of the rotors 20, the machine can have a simple 
structure which hardly causes dogging or breakage 
and facilitates installation. The machine can thus con- 
tinuously screen a large amount of architectural 
wastes, home garbage, office trash, restaurant left- 
overs, etc. into five different wastes under a good op- 
eration condition of low noise and negligible vibration. 
It is needless to say that the rotor 20 can have an in- 
tegrated roll structure having projections 26a' shown 
in Fig. 11 (a) or projection stripes 26C shown in Fig. 
11 (b), or the same structure as that for the first em- 
bodiment. 

The air pipe system 50 of this embodiment com- 
prises a suction pipe 51 disposed over the lightweight 
waste discharge opening 43 of the horizontal section 
40b of the housing 40, a cyclone separator 52 con- 
nected to the suction pipe 51 to separate the dust WO, 
a blower 53, the suction side of which being connect- 
ed to the cyclone separator 52 via a pipe 54, an air dis- 
charge pipe 55 for supplying compressed air to the 
first and second nozzles 45, 46, and a blower motor 
56, thereby forming a closed cycle. 

Referring to Figs. 12 and 13, the waste screening 
machine 3 of the third embodiment of the present in- 
vention is basically identical to that of the first em- 
bodiment, but it is characterized by a raised area 3B 
which is formed in the middle of the rotor arrangement 
to turn over objects to be screened and a housing 35 
which is used to cover the upper section of the ma- 
chine. The machine comprises a machine frame 10 
installed over a belt conveyor C2 for transferring min- 
ute objects such as soil, small wastes W1 such as va- 
rious broken pieces, and medium-sized wastes W2, a 
plurality of rotors 20 installed crosswise on longitudi- 
nal machine frame members 11 parallel and equidis- 
tant to one another in a nearly horizontal plane from 
the supply side where a conveyor C1 for supplying 
mixed wastes W is installed to the discharge side 
where large wastes W3 are discharged, journaled ro- 
tatably by a plurality of bearings 11 a in the horizontal 
areas 3A, 3Aon the supply and discharge sides of the 
machine, and five rotors 20 disposed in the raised 
area 3B angularly projecting upward at the middle 
section of the machine, a rotating drive means 30 for 
rotating all the rotors 20 arranged from the supply 
side to the discharge side in the same direction R1, 
and the housing 35. Each rotor 20 comprises large di- 
ameter wheels 25 having finger-shaped protrusions 
26 connected by connection webs 27 and small diam- 
eter spacers 28, both the wheels and spacers being 
secured to a square shaft 21. However, the rotors 
used for the first and second embodiments can also 
be used. 

The rotors 20 are rotatably journaled by the bear- 
ings 11a arranged over a horizontal fram section 1 1 A 
in the horizontal area 3Aand also rotatably journaled 



by the bearings 11a arranged at an angular frame 
section 11 B in the raised area 3B. The rotating drive 
means 30 of this embodiment is identical to that of the 
first embodiment and rotates all the rotors 20 in the 

5 direction indicated by arrow R1. The housing 35 is 
fully opened at the bottom section thereof to allow 
small and medium-sized wastes W1, W2 to drop se- 
quentially through the screening gaps between the 
rotors 20 from the supply side to the discharge side. 

10 The housing 35 comprises a supply section 36 having 
an opening for receiving mixed wastes W from a con- 
veyor C2. a main section 37 raised at the middle sec- 
tion thereof, and a discharge section 38 having an 
opening for discharging large wastes W3. The hous- 

15 ing 35 is used to prevent dust from lifting and can 
maintain airflow generated by the rotors 20 to transfer 
tapes or the like. 

In the case of this embodiment, mixed wastes 
supplied over the horizontal area 3A of the rotor ar- 

20 rangement on the supply side are broken and scat- 
tered during transfer to the discharge side by the ro- 
tation of the rotors 20, and small and medium-si- 
zed wastes W1, W2 such as soil, broken pieces, drop 
through the screening gaps defined between the pro- 

25 jections 26 adjacent in the feeding direction and be- 
tween the ends of the projections 26 and the small di- 
ameter sections 28. In the raised area 38, remaining 
lumps, piles, wet and damp objects and wastes re- 
maining in bags and containers are turned over in the 

30 direction indicated by arrow R2 and retained for some 
time so that the lamps and piles are further broken 
and scattered, and substances attached to the large 
wastes W3 are separated and the wastes in bags and 
containers are scattered to enhance screening of the 

35 small and mediunvsized wastes W1 and W2. Among 
mixed wastes W, heavy repulsive objects jump signif- 
icantly and lightweight unrepulsive objects jump 
slightly while they are transferred sequentially by the 
rotors 20, ... The wastes can therefore be broken and 

40 separated sufficiently and screened efficiently in 
large quantities. The screening capability and accu- 
racy of the machine can thus be improved. In addition, 
the length of the machine can be made shorter than 
that of a machine which does not have the raised area 

45 38. 

Other features of this embodiment, such as the clog- 
ging prevention of the screening gaps, the changes In 
the relative dimensions of the screening gaps due to 
the difference in the rotation speed of the rotors and 

50 the generation of airflow for transferring tapes or the 
like are Identical to those of the first embodiment and 
not explained herein. Furthermore, the number of the 
raised areas 3B can be changed appropriately de- 
pending on the scale of the screening machine 3 or 

55 the kinds of mixed wastes. In addition to the angular 
shape, the raised ar a 3B can have a trapezoidal 
shape. 

Referring to Figs. 14 and 15, the wast screening 
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machine 4 of the fourth embodiment of the present in- 
vention is basically identical to that of the second em- 
bodiment, although this embodiment has no horizon- 
tal area. This embodiment is characterized by a raised 
area 4C formed in the middle of the inclined rotor ar- 
rangement to turn over objects to be screened. The 
screening machine 4 is used to screen wastes W in- 
cluding various wastes which have been broken 
roughly to appropriate sizes, supplied by a feed con- 
veyor C1 and having differences in specific gravity 
and size into small and medium-sized wastes W1 and 
W2 such as soil, dust, metal particles, etc., heavy, 
easy-to-roll, repulsive wastes W4 such as stones, 
metal pieces, pet bottles, cans, glassware, etc. and 
lightweight, unrepulsive wastes W5 such as paper, 
film, sheets, cioth, corrugated cardboard, tapes, etc. 
The screening machine 4 comprises an inclined 
screening transferring block 4A wherein a plurality of 
rotors 20 rotatable in the direction indicated by arrow 
R1 to offer waste transferring force from the lower 
end to the upper end are arranged to form lower and 
upper rotor arrangement areas 4B, 4B having the 
same inclination and raised area 4C in the middle of 
the rotor arrangement, a machine base 10B for ad- 
justably supporting the block 4A so that inclination an- 
gle u is adjustable via an extensible/retractable 
means 19, and a housing 60 opened at the bottom 
and covering both sides and the upper section of the 
block 4A to form a passage 61 over the block 4 A. The 
housing 60 has an opening 62 for discharging repul- 
sive, easy-to-roll, heavy objects at the lower end 
thereof, is connected to the upper end of a sub-hous- 
ing 65 having an opening 63 for discharging unrepul- 
sive difficult-to-roll lightweight objects, and has a 
hopper 66 for receiving mixed wastes W from a feed 
conveyor CI in the middle section thereof. Further- 
more, the passage 61 of the housing 60 is partially 
bent upward in accordance with the shape of the 
raised area 4C in the middle of the block 4A. More- 
over, the housing 60 has. at its lower end, a first noz- 
zle 67 for generating upward airflow A1 to assist 
transfer of lightweight wastes W5, particularly paper, 
tapes and cords. At its upper end, the housing 60 also 
has a second nozzle 68 for generating airflow A2 to- 
ward the raised area 4C to break piled and lumped 
books and to press such books against the raised 
area 4C in the middle of the passage 61. Since vari- 
ous rotors described in the explanations of the first 
and second embodiments may also be used for the 
rotors 20 of this embodiment, the explanation of the 
structure of the rotor is omitted herein. The rotating 
drive means of this embodiment for driving the rotors 
is basically identical to the above-mentioned rotating 
drive means. 

The inclined frame 11A comprises inclined areas 
11B, 11B having the same inclination angle on the 
supply and discharge sides and a raised bent area 
lie. Over thes areas, the rotors 20. ... are journaled 



by bearings 11a together with the gear of the rotating 
drive means. In the case of this embodiment, mixed 
wastes W supplied to a basic inclined area 20A dis- 
posed at the lower section strike against the rotating 

5 rotors 20, ... and they are broken. Repulsive, easy-to- 
roll, heavy objects B fall down to the discharge open- 
ing 62 while jumping on the rotors 20. Difficult-to-roll, 
unrepulsive, lightweight objects C are broken and 
scattered while jumping slightly during transfer by the 

10 rotation of the rotors 20, ... As a result, small and me- 
dium-sized wastes W1, W2 such as soil, broken 
pieces, etc. drop through the screening gaps defined 
between the protrusions 26 adjacent in the feeding di- 
rection and between the ends of the protrusions 26 

15 and the small diameter sections 28. At the raised area 
4C, remaining lumps, piles, attached substances and 
wastes remaining in bags and containers are turned 
over in the direction indicated by arrow R2 so that the 
lumps and piles are further broken and scattered and 

20 the wastes in bags and containers are scattered to 
enhance screening of small and medium-sized 
wastes W1 , W2. Mixed wastes W are dropped down- 
ward or transferred upward sequentially by the rotors 
20, ... The wastes can therefore screened continu- 

25 ously and efficiently in large quantities. The screen- 
ing capability and accuracy of the machine can thus 
be improved. In addition, the length of the machine 
can be made shorter than that of the machine which 
has no raised area. 

30 Lightweight objects such as radio cassette tapes, 

video cassette tapes, nylon cords, etc. can be floated 
and discharged from the opening 63 without causing 
winding by using upward airflow generated over the 
rotors 20 during operation by the protrusions 26 on 

35 the rotating rotors 20, the projections 26a, 26a dis- 
posed on the sides of the large diameter sections of 
the rotors 20 and the projection stripes disposed at 
the peripheries of the large diameter sections of the 
rotors 20 and by using additional airflow A1 generat- 

40 ed from the nozzle 67. Slightly heavier cords and rope 
bundles can also be taken over sequentially by the 
finger-shaped protrusions 26 and their projections 
26a and then discharged via the upper end, while the 
connection webs 27 disposed between the protru- 

45 sions 26 serve to prevent such objects from winding 
around the protrusions 26. Even if wet objects such 
as leftovers or compost are included in the wastes W. 
they can be dropped downward without causing clog- 
ging, since new screening gaps G are formed succes- 

50 sively by the rotating protrusions 26 and projections 
26a. By applying this capability, compost can be 
screened. Besides, the machine hardly causes clog- 
ging and breakage, and has a structure facilitating in- 
stallation and maintenance. The machine can contin- 

55 uously screen a large quantity of architectural 
wastes, household garbage, off ic trash, restaurant 
leftovers, etc. into four different sizes. In addition to 
the screening of th above-mentioned architectural 
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wastes, household garbage, etc. the screening ma- 
chine 4 can separate nnagazines and newspapers 
from vinyl cords and sheets which were used to bun- 
dle such magazines and newspapers, and the ma- 
chine is suited for shaking off soil and foreign matters 5 
from magazines and newspapers. In this case, the 
machine screens magazines and newspapers as 
heavy wastes W4, cords and sheets as lightweight 
wastes W5, and soil and foreign matters as small 
wastes W1. In particular, in the raised area 4C. cords io 
and sheets caught between piled books and newspa- 
pers can be separated while such books and news- 
papers are turned over. The inclination angle a and 
the rotating speed of the rotors 20 have been set so 
that magazines and newspapers can slip down over is 
the rotors 20. Other than the structure wherein a plur- 
ality of rotors 20 are protruded in a raised angular 
shape, a structure wherein a plurality of rotors 20 are 
arranged in a trapezoidal shape can also be used in 
the raised area 4C. In the case of this structure, when 20 
the rotating speed is increased, transfer operation be- 
comes more effective than retaining operation during 
turnover. Furthermore, both the angular and trape- 
zoidal shapes can be used together. 

The above-mentioned screening machines 1 to 4 25 
of the first to fourth embodiments can be modified 
further as described below. By applying the fact that 
the screening gaps are widened relatively when the 
rotating speed of the rotors 20 is decreased, a plural- 
ity of rotors 20 arranged on a longer machine base 10 30 
are classified into three groups for example as shown 
in Fig. 16, The rotating speeds of the rotors 20 of the 
three groups are decreased sequentially in the feed- 
ing direction from the supply side to the discharge 
side so that small and medium-sized wastes W1 , W2 35 
discharged by the machine of the first embodiment 
are further screened sequentially into minute wastes 
w1, small wastes W1 and mediunrvsized wastes W2. 
In this case, although the structure of the rotors 
20, the dimensions of the screening gaps G and 40 
the structure of the rotating drive means 30 are com- 
mon for all the three groups: a minute object screen- 
ing group U, a small object screening group S and a 
medium-sized object screening group M, only the ro- 
tating speeds of the inverter motors 31 U, 31 S and 45 
31 M conresponding to the three groups respectively 
are decreased sequentially. 

As another application example, the dimensions 
of the screening gaps G between adjacent wheels 25, 
25 can be changed depending on the presence or ab- so 
sence of the projections 26a on the sides of the large 
diameter section 25 as shown in Fig. 17. In other 
words, a plurality of rotors 20, ... arranged on a longer 
machine base is classified into thr e groups: a minute 
object screening group U', a small object screening 55 
group S' and a mediunvsized object screening group 
M'. In the minute object screening group U', one pro- 
jection 26a is disposed for each row of radial protru- 



sions on one side of each large diameter wheel 25 and 
two projections 26a, 26a are disposed for each row of 
radial protrusions on the other side of each large di- 
ameter wheel 25 so that the one projection 26a on one 
side of a wheel 25 passes through the space between 
the two projections 26a, 26a on one side of another 
wheel 25 adjacent to the former wheel 25. In the small 
object screening group S\ one side of each wheel 25 
is made flat and two projections 26a, 26a are dis- 
posed for each row of radial protrusions on the other 
side so that the dimensions of the screening gaps G 
are made slightly larger than those for the above- 
mentioned group U\ In the medium-sized object 
screening group M', both sides of each wheel 25 are 
made flat to further widen the screening gaps G. Al- 
though this application example uses the large diam- 
eter wheels of the same size, the dimensions of the 
screening gaps G can be changed by changing the 
size of the large diameter wheels 25 and the width of 
the small diameter spacers 28 as a matter of course. 
To reduce production cost, the number of spare parts 
items and the quantities of spare parts, it is a good 
idea to use the large diameter wheels 25 and the 
small diameter wheels 28 having standard dimen- 
sions and to make the projections 26a removable. 
Both the application examples described above are 
also applicable to the inclined-type screening ma- 
chines 2 and 4. 

In addition to the method of changing the actual 
dimensions of the screening gaps G, the method of 
changing the relative dimensions of the screening 
gaps G by changing the rotating speed of the rotors 
as described in the above-mentioned application ex- 
ample can also be used. Furthermore, lightweight ob- 
jects such as paper, plastic film, etc. can be screened 
by generating airflow upward from under the rotors 
using an air blowing means and a suction hood dis- 
posed over the rotors. Moreover, large objects to be 
discharged to the discharge side can be screened into 
lightweight and heavy objects depending on the dif- 
ference in specific gravity by using centrifugal force 
generated by increasing the peripheral speed of at 
least one rotor of the last row. Besides, another drive 
means can be used to reversely rotate one or two ro- 
tors disposed at the middle section to provide an area 
for retaining objects to be screened, or to increase the 
speed of one or two rotors higher than those of any 
other majority rotors so that the machine is addition- 
ally capable of breaking lumps and piles. 

It is needless to say that the screening machines 
1 to 4 of the embodiments 1 to 4 of the present inven- 
tion can be used to screen not only wastes but also 
various particles, lumps, compost, etc. 



Claims 

1 . A screening machine comprising a plurality of ro- 



<EP 063531 3A1 I > 



17 



EPO 635 313A1 



18 



tors (20) adapted such that in a frame (10) the 
axes of said rotors (20) are arranged parallel to 
one another from a supply side where objects to 
be screened (W) including mixed substances dif- 
ferent at least in size are supplied from above by 5 
a conveying means (C1) to a discharge side 
where the remainders after screening are dis- 
charged, and such that said rotors (20) are rotat- 
ed in the same direction by a rotating drive means 
(30) to feed the objects to be screened on said ro- io 
tors (20) from the supply side to the discharge 
side, and each rotor (20) further comprises a plur- 
ality of large diameter sections (25) and a plural- 
ity of small diameter sections (28) alternately dis- 
posed in the axial direction of each rotor (20) and is 
arranged in a staggered relation in the feeding di- 
rection to define screening gaps (G) having de- 
sired dimensions between said large and small 
diameter sections (25 - 28). 

20 

A screening machine comprising a plurality of ro- 
tors (20) adapted such that in a frame (10) the 
axes of said rotors (20) are arranged parallel to 
one another in a nearly horizontal plane from a 
supply side where objects to be screened (W) in- 25 
eluding mixed substances different at least in 
size are supplied from above by a conveying 
means (C1) to a discharge side where the remain- 
ders after screening are discharged, and such 
that said rotors (20) are rotated in the same direc- 30 
tion by a rotating drive means (30) to feed the ob- 
jects to be screened on said rotors (20) from the 
supply side to the discharge side, and each rotor 
(20) further comprises a plurality of large diame- 
ter sections (25) and a plurality of small diameter 35 
sections (28) alternately disposed in the axial di- 
rection of each rotor (20) and arranged in a stag- 
gered relation in the feeding direction to define 
screening gaps (G) having desired dimensions 
between said large and small diameter sections 40 
(25 - 28), and each of said large diameter sec- 
tions (25) of said rotor (20) has a plurality of pro- 
jections (26a) at least on one side, which do not 
interfere with said large diameter sections (25) 
and said small diameter sections (28) of adjacent 45 
rotors (20). 

A screening machine comprising a plurality of ro- 
tors (20) adapted such that in a frame (10) the 
axes of said rotors are arranged parallel to one 50 
another from a supply side where objects to be 
screened (W) including mixed substances differ- 
ent at least in size are supplied from above by a 
conveying means (CI) to a discharge side where 
the remainders after screening are discharged, a 55 
series of said rotors (20) being arranged in an in- 
clined plane with a series of said rotors (20) on 
the discharge side being placed higher than 



those on the supply side, and such that said ro- 
tors (20) are rotated in the same direction by a ro- 
tating drive means (30) to feed the objects to be 
screened on said rotors from the supply side to 
the discharge side, and each rotor (20) further 
comprises a plurality of large diameter sections 
(25) and a plurality of small diameter sections 
(28) alternately disposed in the axial direction of 
each rotor (20) and arranged in a staggered rela- 
tion in the feeding direction to define screening 
gaps (G) having desired dimensions between 
said large and small diameter sections (25 - 28), 
and each of said large diameter sections (25) of 
said rotor (20) has a plurality of projections (26a) 
at least on one side, which do not Interfere with 
said large diameter sections (25) and said small 
diameter sections (28) of adjacent rotors (20). 

4. A screening machine comprising a plurality of ro- 
tors (20) adapted such that in a frame (10) the 
axes of said rotors are arranged parallel to one 
another, the arrangement having horizontal areas 
(3A) and at least one raised area (3 B), from a sup- 
ply side where objects to be screened (W) includ- 
ing a mixture of substances different at least in 
size are supplied from above by a conveying 
means (CI ) to a discharge side where the remain- 
ders after screening are discharged, and such 
that said rotors (20) are rotated in the same direc- 
tion by a rotating drive means (30) to feed the ob- 
jects to be screened on said rotors (20) from the 
supply side to the discharge side, and each rotor 
(20) further comprises a plurality of large diame- 
ter sections (25) and a plurality of small diameter 
sections (28) alternately disposed in the axial di- 
rection of each rotor (20) and arranged in a stag- 
gered relation in the feeding direction to define 
screening gaps (G) having desired dimensions 
between said large and small diameter sections 
(25 - 28), and each of said large diameter sec- 
tions (25) of said rotor (20) has a plurality of pro- 
jections (26a) at least on one side, which do not 
interfere with said large diameter sections (25) 
and said small diameter sections (28) of adjacent 
rotors (20). 

5. A screening machine comprising a plurality of ro- 
tors (20) adapted such that in a frame (10) the 
axes of said rotors are anranged parallel to one 
another from a supply side where objects to be 
screened (W) Including a mixture of substances 
different at least in size are supplied from above 
by a conveying means (CI) to a discharge side 
where the remainders after screening are dis- 
charged, a series of said rotors (20) being ar- 
ranged in an inclined plan with a series of said 
rotors (20) on the discharge side being placed 
partially higher than those on the supply side and 
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the inclined arrangement having at least one 
raised area (4C), and such that said rotors (20) 
are rotated in the same direction by a rotating 
drive means (30) to feed the objects to be 
screened from the supply side to the discharge 
side, and each rotor (20) further comprises a plur- 
ality of large diameter sections (25) and a plural- 
ity of small diameter sections (28) alternately dis- 
posed in the axial direction of each rotor (20) and 
arranged in a staggered relation in the feeding di- 
rection to define screening gaps (G) having de- 
sired dimensions between said targe and small 
diameter sections (25 - 28), and each of said 
large diameter sections (25) of said rotor (20) has 
a plurality of projections (26a) at least on one 
side, which do not interfere with said large diam- 
eter sections (25) and said small diameter sec- 
tions (28) of adjacent rotors (20). 

6. A screening machine according to any one of 
claims 1 to 5, wherein said large diameter section 
(25) of said rotor (20) is formed by a wheel having 
a plurality of finger-shaped protrusions (26) 
which are curved backward in the rotor rotation 
direction and connected by connection webs (27) 
in the peripheral direction of said large diameter 
section (25), and said small diameter section (28) 
is formed by a small diameter wheel. 

7. A screening machine according to any one of 
daims 1 to 5, wherein said large diameter section 
(25) and said small diameter section (28) of said 
rotor (20) are discs having a circular or polygonal 
shape. 

8. A screening machine according to any one of 
claims 1 to 5, wherein said rotor (20) comprises 
said large diameter sections (25) and said small 
diameter sections (28) arranged alternately and 
integrated. 

9. A screening machine according to any one of 
daims 1 to 5. wherein a plurality of said rotors 
(20) are classified Into several groups arranged 
from the supply side to the discharge side, and 
the peripheral speeds of said rotors of the groups 
are decreased in order of the classified arrange- 
ment from the supply side to the discharge side. 

10. A screening machine according to any one of 
daims 1 to 5, wherein a plurality of said rotors 
(20) are classified into several groups from the 
supply side to th discharge side and the gaps 
betw en the adjacent large diameter sections 
(25)-(25) of each group are decreased in order of 
the classified arrangement from the supply side 
to the discharge side. 



11. A screening machine according to any one of 
claims 1 to 5, wherein air blowing means (45, 46) 
are provided to generate airflow upward from un- 
der a plurality of said rotors (20). 

5 

12. A screening machine according to claim 9 or 10, 
wherein the rotation speed of at least one rotor 
(20) of the last row of a plurality of said rotors (20) 
is increased to sort the remainders into heavy ob- 

10 jects such as stones, iron scraps and concrete 

lumps, and lightweight objects such as plastic 
film, plastic plates and waste paper by allowing 
such heavy and lightweight objects to drop at a 
distant dropping area and at a near dropping area 

15 respectively by virtue of centrifugal force. 

13. A screening machine according to claim 3 or 5, 
wherein a plurality of said rotors (20) constitute 
an inclined screening transfer block (2B) and a 

20 horizontal screening transfer block (2C) over the 

upper end of said inclined block (2B), said block 
(2C) having a structure nearly identical to that of 
said Inclined block (2B) so as to screen relatively 
large particles by allowing them to drop from the 

25 screening gaps (G) of said blocks, and the inclin- 

ation angle of said inclined screening transfer 
block (28) can be adjusted by an extensible/re- 
tractable means (19). 

30 14. A screening machine according to claim 3 or 5, 
wherein a plurality of said rotors (20) constitute 
an inclined screening transfer block (28), said 
block (28) is covered, except for the bottom sec- 
tion thereof, by a housing (35) having an opening 

35 (62) at the lower end section thereof for allowing 

repulsive objects and easy-to-roll heavy objects 
to drop, having an object supply opening (61) at 
the upper intermediate section thereof and hav- 
ing an opening (63) at the upper end section 

40 thereof for allowing unrepulsive objects, diff icult- 

to-roll objects and lightweight objects to drop, 
and an air blowing means (45) for generating air- 
flow obliquely upward is disposed at the lower 
end section of said housing (35). 

45 

15. A screening machine according to claim 3 or 5, 
wherein a plurality of said rotors (20) constitute 
an inclined screening transfer block (28), said 
block (28) is covered, except for the bottom see- 
so tion thereof, by a housing (35) having an opening 
(62) at the lower end section thereof for allowing 
r pulsive objects and easy-to-roll heavy objects 
to drop, having an object supply opening (61) at 
the upper intermediate section thereof and hav- 
55 Ing an opening (63) at the upper end section 
thereof for allowing unrepulsive objects, dlfficult- 
to-roll lightw ight objects to drop, and an air blow- 
ing means (45) for gen rating airflow obliquely 
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upward is disposed at the lower end section of 
said housing (35). 
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